Objective: The purpose of this study was to examine the effect of a horticultural activities program for the community elderly.
Introduction
Japan is one of the most rapidly aging countries in the world. The proportion of elderly individuals aged 65 years in Japan is currently about 26.7%, and is expected to rise to 30.0% by 2030 and 39.9% by 2060, when l of every 2.5 people will be elderly [1] . It is considered important that elderly people are able to lead lives that are as normal as possible. Therefore, the prevention of dementia has become more important [2] . Many elderly people suffer from depression related to grief or loneliness. Thus, in health-care settings such as nursing homes and day care centers, "nonpharmacologic" approaches are being introduced to help maintain the mental condition of elderly people with dementia [3] . Nonpharmacologic therapies include music, reminiscence, art, and reality orientation therapies, and have been shown to improve quality of life (QOL) and prevent disability among elderly people. Among these therapies, horticultural activities encourage interaction between people and plants [4] . Recently, several studies have described the benefits of horticultural activities for elderly people with dementia, which include improvements in psychologic [5] , physical [6] , social [7] , and cognitive [8] function. Based on these studies, participation in horticultural activities appears to represent a promising method for preventing dementia. However, there is no research that examines the effect of horticultural activities for the community elderly.
Methods

Participants
The participants (n =7) were elderly residents of the community. The distribution of participants is shown in Table 1 . The inclusion criteria were as follows:
• ≥65 years of age or older; • no diagnosis of dementia by a physician; • no speech or vision disorders; and no participation in other research studies.
The researchers explained the study's objectives and methods and that the potential participants had the freedom of choice to participate in the study. After interviewing each participant, seven provided informed consent to participate.
Demographic data, including information on favorite plants and any experience with plants and plant care, were obtained in advance from each participant.
Intervention methods
The specialist had several years' experience of caring for elderly people as a nurse, was trained in horticultural techniques, The research collaborator evaluated the behavior of each participant. The basic session flow and schedule are shown in Table 2 . It was necessary that the seed or plant material used had the following properties: "easy to germinate, " "easy to grow, " "suitable for the season, " "caused sensory stimulation" (seeds and plants of various sizes, form, color, and smell), and "well-known. "
Evaluation methods
Depressive symptoms, activities of daily living (ADL), QOL, and cognitive function of the participants were evaluated. Depressive symptoms were measured using a set of 15 items termed the Geriatric Depression Scale (GDS-15) [9] ; ADL was rated using a set of 20 items termed the ADL-20 [10] ; QOL was assessed via a set of seven items in the 100-mm visual analogue scale [11] ; and cognitive function was evaluated using the MMSE [12] . GDS-15, ADL-20, QOL scores were evaluated by the each participant, and MMSE scores were evaluated by the researcher.
Statistical analyses
We tested the statistical significance of all alignment results using the Wilcoxon signed-rank test. A SPSS 24.0 statistical software was used for data analysis. A probability (p) value of < 0.05 was considered statistically significant.
Results
The participation rate for the horticultural activities program was 100% because no patient dropped out during the study period. The GDS-15, ADL-20, QOL, and MMSE scores are shown in Table  3 . ADL-20, and MMSE scores did not significantly change after the intervention compared with those at baseline.
The GDS-15 scores showed significant improvements immediately after the intervention (median, 0.0; range, 0-2) compared with those at baseline (median, 2.0; range, 1-7; p < 0.05). There were significant improvements in the QOL scores immediately after the intervention (median, 640; range, 370-640) compared with those before participation (median, 600; range, 360-680; p < 0.05). 
Discussion
Our results demonstrate the benefits of participation in a horticultural activities program on short-term depression and QOL in elderly people. The GDS-15 score and QOL score significantly improved after the intervention. In a 1.5-month, once-weekly intervention (totaling 6 sessions), Sugihara et al. [13, 14] reported an improvement in the GDS-15 score. In this study, a total of six sessions of the horticultural activities program were administered over a 1.5-month period. The term of this study was shorter than those previously described; therefore, our results, which indicate the efficacy of a short-term horticultural activities program on depression, are a new finding.
The significant improvement in the GDS-15 score evident in this study may be attributable to the fact that participants were able to take care of plants and share their experiences, such as deriving satisfaction in their growth and pleasure in harvesting their produce, with others. The physical activity of elderly people and their communication with others tend to decrease when living in a facility, resulting in decreased psychologic function. In this context, the improvement in GDS-15 score obtained in this study is of great significance.
In this study, QOL scores significantly improved after the intervention. To the best of our knowledge, no previous study has reported a significant improvement QOL score after horticultural activities in the community elderly people. The results of this study, which demonstrated the efficacy of a short-term horticultural activities program on QOL, constitute a new observation. The horticultural activities continuously provided a sense of responsibility in the daily care of plants. Additionally, the participants were able to eat and share their harvest with others. These factors may underlie the significant improvements observed in QOL score. Considering that with advancing age, people lose interest in their surroundings, the improvements in QOL score obtained in this study are of great significance.
The purpose of this study was to examine the effects of participation in a horticultural activities program on the psychologic, physical, and cognitive function and quality of life of elderly residents of nursing homes. Our results indicate the benefits of the horticultural activities program on short-term depression and "satisfaction with life. " The results of this study are consistent with those reported by Sugihara et al. [16] , who concluded that a time-limited program of horticultural activities may allow for short-term improvements, but did not promote long-term improvements. Thus, to maintain this effect, it may be necessary to provide a sustained intervention.
The major limitations of this study were the small number of participants and the nonrandomized nature of the trial. Therefore, further, randomized controlled trials involving a greater number of participants are necessary to confirm the effects of a long-term horticultural activities program for elderly people.
Conclusion
The purpose of this study was to examine the effects of participation in a horticultural activities program on psychologic, physical, and cognitive function and quality of life of community elderly people. These results indicate the ability of horticultural activities to improve short-term depression and QOL, and suggest that this program may be an effective treatment modality to improve depression and QOL with life in the elderly population.
